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TOOL COUPLING AND METHOD FOR COUPLING TWO TOOL PARTS 

Background of the invention 

The present invention relates to a coupling, a tool, a cutting head, a holder, a 
5 shim and a method according to the preamble of respective independent claim. 

Prior art 

Through DE-A1-34 46 455 is previously known a turning tool of the above- 
mentioned type. The known tool has four teeth at the lower side of the cutting 
10 insert which cooperate with corresponding grooves in the holder. The strain on 
each individual groove becomes large and the wear leads subsequently to poor 
precision in the machining result. The same applies for a tool according to DE- 
C2-34 48 086 and DE-OS-19 50 718 which include radially projecting teeth. 

15 Through CA-A-2, 170,450 is another turning tool of the above type previously 
known, wherein a lower side of a shim is provided with a fine pattern of 
protrusions intended to directly stamp a corresponding pattern into the holder at 
turning. Said stamping will however happen successively and therefore the 
screw which holds the cutting insert looses clamping force and must be 

20 retightened. In addition the repetitive accuracy becomes bad at exchange of 
shim since it is almost impossible to find the original position again but new 
stamping must be made so that the locking effect deteriorates for each 
exchange. 

25 Further is referred to applicants SE-A-9404266-0 and SE-A-9501 687-9 which 
show tool with cooperating grooves and teeth provided in one direction. 

Objects of the invention 

One object of the present invention is to provide a universal coupling for two tool 
30 parts, whereby a great torque can is transferred. 
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a tool according to the present invention, respectively, in an exploded view and 
in a perspective view; Fig. 8C shows, from above and downwards, a shim in a 
bottom view, a side view and a top view, respectively; Fig. 8D shows an 
alternative embodiment of a cutting head according to the present invention in a 
5 bottom view and in a side view; Fig. 9A-C show an alternative embodiment of a 
tool, a holder and a cutting head according to the present invention in 
perspective views. 

Technical analysis of transferred torques in couplings 

10 Hereinafter follows a technical analysis of founding theory behind the present 
invention. Look at a square surface with the length of the side a which has N 
pieces of milled longitudinally parallel grooves with a width or partition W, see 
Fig. 1 A. Relative to an opposite surface with a similar groove is assumed that for 
an individual groove a relative torsion can be made within an angle q>1. This can 

15 be said to be the measure of the gap between both surfaces for a groove. When 
N pieces of grooves simultaneously influence each other a cooperation is 
obtained which reduces the total relative torsion inverted proportionally with the 
number of grooves according to: 

20 cp=cp1/N 

Now look at the same surface but with N/2 pieces of grooves milled along half 
the length, a/2. On the other half there are N pieces of grooves with the same 
profile and partition as above but milled 90° in relation to the other grooves, see 
25 Fig. 1b. When an opposite surface, with N+N pieces of grooves milled 90° 

relative to each other, influences the other surface an engagement is attained 
between total N+N/2 pieces of grooves. If the relative torsion for a groove is as 
before <p1, the total relative torsion obtained is 



30 



<p = <p1/(N+N/2) = 2<p1/3N 
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Detailed description of preferred embodiments of the invention 

Said theoretical reasoning constitutes the basis for a number of embodiments of 

the invention, of which some are described hereinafter. 

5 Figs. 2A to 2D shows a tool 10 for milling including a substantially cylindrical 
holder 1 1, a multi-edged cutting head 12 and a screw 13. 

The holder 1 1 can be made of steel, cemented carbide or high speed steel. One 
free end of the holder 1 1 is intended to be fastened in a rotatable spindle (not 

10 shown) in a milling machine while the opposed second free end comprises a 
front surface 14 and a threaded hole 15. The threaded hole 15 has a conical 
entering bevel. The front surface 14 has a circular basic shape and comprises 
two groove parts 16A, 16B. Each groove part covers substantially half the front 
surface 14 and comprises a number of from each other separate, identical flutes 

15 or grooves 17A, 17B. The grooves in the groove parts have two main directions 
S1, S2, which are perpendicular to each other. A second groove part 16A is 
bordered by a first groove part 16B. Substantially each groove 17B in the first 
groove part 16B intersects the jacket surface of the holder in two places, while 
substantially each groove 17A in the second groove part 16A intersects the 

20 jacket surface of the holder in one place. Each groove 17A, 17B is elongated as 
well as substantially v-shaped in cross-section. Each groove has a largest 
partition or width W and a depth. The width W is in the magnitude of 0,2 to 2 
mm, preferably around 1,5 mm. Each groove has two flanks which, via a sharp 
or rounded transition, connects to a bottom. The flanks form an acute angle with 

25 each other. The angle lies in the interval 40° to 80°, preferably 55° to 60°. Each 
surface is preferably planarly formed and connects to the associated flank via an 
obtuse inner, soft or sharp, transition. The number of grooves in each groove 
part depends of how of the cutting head support surface is formed and the 
number is chosen in the interval 5 to 20 grooves. The bottom can alternatively 

30 be described with a radius of about 0,2 to 0,4 mm. The design of the groove 

parts 16A, 16B gives a considerably bigger specific surface than if these should 
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24A, 24B is elongated and substantially v-shaped in cross-section. Each groove 
has a largest width W and a depth. Each groove has two flanks which, via a 
sharp or rounded transition, connect to a bottom. The flanks form an acute angle 
with each other. The angle lies in the interval of 40° to 80°, preferably 55° to 60°. 
5 Each surface is preferably planarly formed and connects to the associated flank 
via an obtuse inner, soft or sharp, transition. The number of grooves in each 
groove part depends of how the front surface of the holder is formed and the 
number is chosen in the interval of 5 to 20 grooves. The bottom may 
alternatively be described by a radius of about 0,2 to 0,4 mm. The design of the 

10 groove parts 23A, 23B give a considerably larger specific surface than if this 

would be planar. The groove parts 23A, 23B cover at least 80%, preferably 90- 
100%, of the accessible area on the support surface 22. The groove parts 23A, 
23B are displaced relative to the tool's axis of rotation CL a distance W/2 relative 
to both directions S1 and S2 for the groove parts 16A and 16B of the holder 1 1 . 

15 The head has an unthreaded hole 25 to receive a screw or any other clamping 
means. The clamping means may alternatively be developed as an internal pull 
rod, wherein the hole 25 comprises an integral thread which cooperates with a 
threaded free end of the pull rod. At said alternative the possibility to provide 
cutting edges towards the rotational axis for drilling is obtained. In the in Fig. 2B 

20 shown embodiment the groove parts 23A, 23B have been made through direct 
pressing and sintering or through grinding. 

The milling tool 10 is mounted by putting the support surface 22 of the cutting 
head 12 by hand against the front surface 14 of the holder 1 1 in one of four 

25 possible positions. Thereby the groove directions S3 and S4 are aligned with the 
groove directions S1 and S2, respectively. The screw 13 is brought through the 
insert hole 25 and against the threaded hole 15. At rotation of the screw 13 via a 
key which is in engagement with the key grip, the cutting head will be drawn 
firmly against the front surface, i.e. the position according to Fig. 2D has been 

30 achieved. The cutting head 12 is now anchored in the holder 1 1 in a satisfactory 
manner. 
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cemented carbide and comprises two upper clearance surfaces, a support 
surface 22 as well as them connecting first and second curved surfaces. AH 
these surfaces and associated edges are made in the same material, i.e. 
preferably in injection moulded cemented carbide. Lines of intersection between 
5 the second curved surfaces or the chip flutes and the clearance surfaces form 
main cutting edges, preferably via reinforcing chamfers, not shown. Lines of 
intersection between the first curved surfaces and the chip flutes form secondary 
cutting edges. The chip flute can alternatively be adapted for a drill body with 
straight chip flutes. The cutting head preferably also comprises a coring-out 

10 surface, which reaches the center of the cutting head. The biggest diameter of 
the cutting head consists of the diametral distance between the radially extreme 
points of the secondary cutting edges. The height of the cutting head is 
substantially the same as said distance, in order to minimize the wear from chips 
on the joint between the cutting head and the drill body. The biggest diameter of 

15 the support surface 16 is preferably less than the biggest diameter of the cutting 
head, in order to provide clearance at machining. Flushing holes, substantially 
parallel with the rotational axis, run through the cutting head from the support 
surface 22 to the orifice in respective upper clearance surface. The flushing 
holes are provided on a line L, at each side of the rotational axis. The function of 

20 the drill tool is also described in applicants SE-A-9501 687-9, which hereby is 
incorporated in the present description as regards the external geometry of the 
drill and the clamping of the cutting head to the drill body. 

The support surface 22 of the cutting head is formed in accordance with what 
25 has been described in connection with Fig. 2B except for that the support 
surface 22 in this case comprises the flushing channels around a central, 
threaded hole and that the support surface is cut by chip flutes. The direction S1 
is parallel with the line L and the direction S2 is perpendicular thereto. 

30 The drill body 42, Figs. 6A-6C, is equipped with flush channels, which follow the 
protruding lands of the drill along a helical path at a distance from the rotational 
axis. The drill body has screw shaped chip flutes or straight chip flutes and these 



WO 99/00208 



PCT/SE98/01146 



11 

In Figs. 8A-8D is shown an additional embodiment of a tool according to the 
present invention. The tool is a tool 60 for longitudinal turning and comprises a 
holder 61, a round cutting insert 62, a screw 63, a shim 64 and a clamp 65. The 
holder 61 consists of a square shank and has a position for mounting of the shim 
5 64. The position comprises two groove parts 16A, 16B such as been explained 
above in connection with Fig. 2A. The cutting insert 62 is circular and 
consequently has a round cutting edge and may have somewhat angled 
clearance surfaces. The lower side of the cutting insert is provided with a 
support surface such as explained in connection with Fig. 2B, which is more 

10 closely shown in Fig. 8D. The grooves in the groove parts 16A, 16B can be 

parallel and perpendicular, respectively, to an axis of rotation of a work piece or 
be angled to obtain sufficient clearance when a polygonal cutting insert for 
longitudinal turning shall be used. The cutting insert and the shim 64 are 
preferably made by injection moulded cemented carbide. The shim 64 is circular 

15 and its underside comprises like the cutting insert 62 lower side rows of grooves 
or pyramids. The upper side of the shim 64 is like the cutting insert position of 
the holder 61 equipped with two groove parts 16A, 16B. The shim furthermore 
has a unthreaded through-going hole. The tool is mounted by putting the lower 
side of the shim by hand against of the holder 61 in one of four possible 

20 positions. Thereby the groove directions S3 and S4 are aligned with the groove 
directions S1 and S2, respectively. The screw 63 is brought through the insert 
hole and against a threaded hole in the holder 61 . At rotation of the screw via a 
key the shim is drawn firmly against the front surface. When the cutting insert 62 
shall be mounted the procedure is repeated, namely that the lower side of the 

25 cutting insert is put against the upper side of the shim in one of four possible 

positions. Thereby the groove directions S3 and S4 are aligned with the groove 
directions S1 and S2, respectively. The clamp 65 then firmly clamps the cutting 
insert in position with the aid of a threaded hole in the holder, whereafter the 
position according to Fig. 8B is achieved. In an alternative embodiment the 

30 upper side of the shim is rotated 45° in relation to the lower side, and therefore 
such a shim allows the use of four further cutting edge portions on the round the 
cutting insert. Naturally, the upper side of the cutting insert in a double sided 
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turning at least four cutting edges or cutting edge portions can be indexed and 
be distinctly held. 
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5. Tool comprising a coupling as defined in claim 1 between a cutting head 
(12;41;52;62;72) or a shim (64) and a holder (11;42;51;61;71), wherein the 
cutting head/the shim and the holder comprise two cooperating surfaces (14,22) 

5 and means (13;53;63 f 65;73) for forcing the surfaces together, wherein said 
surfaces are profiled with grooves for allowing locking by shape against each 
other, 

characterized in that the cooperating surfaces (14,22) are provided to 
comprise at least four separate positions in relation to each other, wherein the 
10 number of grooves(17A,17B,24A,24B) is more than the number of positions and 
that each surface (14,22) comprises at least two groove parts 
(16A,16B,23A,23B) which comprise said grooves and which parts are provided 
preferably substantially perpendicular to each other and in that one (16B) of the 
groove parts in the first part (1 1;42;51;61;71) borders another groove part (16A). 

15 

6. Tool according to claim 5, 

characterized in that the groove parts (23A,23B) in the second part 
(12;41 ;52;64,62;72) wholly transverse each other. 

20 7. Tool according to claim 5 or 6, 

characterized in that the grooves (17A,17B,24A,24B) in the respective 
groove part (16A,16B,23A,23B) are essentially V-shaped and displaced in a 
plane in relation to each other as mounted and that the grooves have a width 
(W) as well as are displaced a half width (W/2) in said plane. 

25 

8. Tool according to claim 5, 6 or 7, 

characterized in that the groove parts (16A,16B,23A,23B) cover at least 
80%, preferably 90-100%, of accessible area of the associated surface (14,22) 
and that the grooves in each surface (14,22) have two main directions 
30 (S1 ,82,53,84), which are perpendicular to each other and that the coupling is 
intended for rotary and/or stationary tools. 
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(14) comprises at least two groove parts (16A.16B) which comprise said grooves 
and which parts preferably are provided substantially perpendicular to each other 
and in that one (16B) of the groove parts in the holder (1 1;42;51;61;71) borders 
another groove part (16A). 

5 

13. Holder according to claim 12, 

characterized in that the grooves (17A,17Bb) in the respective groove 
part (16A,16B) have identical basic shape and are essentially V-shaped and that 
the grooves have a width (W). 

10 

14. Holder according to claim 12 or 13, 

characterized in that the groove parts (16A,16B) cover at least 80%, 
preferably 90-100%, of accessible area of the associated surface (14) and that 
the grooves in the surface (14) have two main directions (S1.S2), which are 
15 perpendicular to each other. 

15. Shim to be used in a tool according to claim 5 for connection to a holder, 
wherein the shim (64) and the holder comprise cooperating surfaces (14) and 
means for forcing the support surfaces together, wherein the surfaces are 

20 profiled with grooves for allowing locking by shape against each other, /wherein 
said shim has a lower side (22) and an upper side (14), 

characterized in that the lower side (22) of the shim (64) is provided to 
comprise at least four separate positions, wherein the number of grooves is 
more than the number of positions and that said side (22) comprises at least two 
25 groove parts (23A,23B) which comprise said grooves and which parts are 
provided preferably substantially perpendicular to each other. 

16. Shim according to claim 15, 

characterized in that the upper side (14) of the shim (64) is provided to 
30 comprise at least four separate positions, wherein the number of grooves is 

more than the number of positions and that said side (14) comprises at least two 
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